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Description 

Industrial Appfication FieW 

5 [0001] The present invention relates to a feed acfcStw composition 

additive composition for rurrtnarrts In which biological/ active subsfcuces are coated with a coating composition which 
is stable in a first stomach (rumen) of ruminants and allows the release of biologically active substances in post-abr> 
rnasumdgestive organs, thereby permits 
abomasum digestive organs. 

10 

Related Art 

10002] In ruminants such as cattle and shee^ 

and vitamins is, if cfirectfy administered oraffy, degraded by rricioorganisms in toe rumen and is not effectively used. In 
is this respect rurnaial by-pass pharmaceuticals for ruminants are important in the field ot for ©cample, feeds, nutrients 
arrianirnal drugs for trie rurra^ 
organisms in toe rumen and a^ 
E0003J ft has been prc*>06ed for a longtime to 

stances wito fatly acids having 12 or more carbon atoms, hardened arfmal/vegetttie oils etc. Though particles coated 
20 with such fat oroil show improved protection in trie rurnea M ^ 

the post-abomasiin dgestive organs. 

P»041 h this respect there has been proposed a metn^ 

casea biologk^ active substar^ 

ufatedeixJfo another case fie bio^ 
25 [0005] Asametoodofcfispersirigbkri^^ 

ent Laid-Open Na 60-168351 proposes a methaJ of granulating bi^ 

an amount of 2<% by weight w more alor^ 

hardened fats and ofe eta in an arnountd^ Publication No. 59- 

10780 prorjoses a metood of disperse 
50 consisting ono-35%, by weigft of a saH erf an 
nolefcacki and balance of an alipha^ 
and oils or the Bka 

(0006] As a rnethod for coating the bfotogk^ 

Patent Pubtication LakK^en No. 63-31 7053 proposes a method of coating biologtcaBy active substances with a pro- 
95 tec^agert consisting of an afipri^ 

and glycerin esters of fatty adds. 

[00071 However in the method of dispersing the b^ 

icaBy active substance is also located on the surface of the partctes. Ac^ 

substance must be lowered signihauty to order to become pr^ 
40 protection with consideration^ 

from ten and several hourstosever^ 

consisting of lecWa fl^ycerm 

problem of protection st9l remains. Further, lecithin and glyc^ 

tfon of fats and ofc. Said compounds show, however, insufficient Dissolution considering the time required to pass 
45 through the post-abomesumcigestto organs. 

I°008] to adtftioatoere has also been proposed am polymer by using 

the difference to pH between the rumen and theabomasuraTriisrrretr^ 
an organic eolvem for coating renc^ 

100091 As mentioned above, in the case of products for oral adrnintstratto 
so in the preparation of pharmaceuticals to prevent the biologically active substances from being released in the rumen 
and permit etotion of the bfotogicaly active substances to trwpost-ftocm^ 

Patent Na 3,493,652 dfectoses contorted release from medical capsules comprising drugs, enzymes and substrates 
thereof. This document, howev^ 

being released in toe rumen and it is tous dfficutt with this metood to achieve sufficient absorption of the drug by the 
66 ruminants. 
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Problems to be solved by the| 



[0010] A problem to be solved by th present invention is the stable protection of a biologically active substance in 
themmenofniminantsar^ organs. 

Means to solve the Problem 

[0011] Tremendous efforts have been made by the present inventors to achieve the above mentioned object and, as 
a result it has been found tfiat digesting functions inherent to the post-abomasum clgestive organs of the ruminant can 
be enhanced whie at the same time exceflent dissolution of the biologically active substance in post-abomasum diges- 
tive organs can be attained by providing a composition prepared by coating a core containing one or more biologically 
actr^ substances with at least one protective substance selected from the groq^consistirigc^harderied vegetable fats 
and oils, hardened animal tats and oas, fatty acid esters and phosphofcids, in which the coating conponent contains 
ati enzyme being capatfe of hyd^ 
rfhydrolyzingttecca^^ 

[0012] ft has also been found ftat excellent protection in the runrten can be a no enzyme 

and reactivator of the enzyme is 
invention is completed. 

[001 3] More specfrcaWy, a subject of the present invention is a granulated feed additive composition for ruminants 
composed of a core conrprising a bic^^ 
conprises a composition comprising 

table tats and cis, hardened animal fats and oils, tatty acid esters and phospholipids, and at least one substance B) 
selected from the group consisting of (0 an enzyme being capable of hydrdysing at least one of said substances A) 
(hereinafter, merely referred to as enzyme) andean activator of an enzyme secrete 
organ of the rumbant and being capable of rrydrorysingatleatf 
to as activator of the enzyme) art 
substantially no substance B). 

[0014] The present invention is destfted in detafl bekw. In tte 

may be one or a mixture of two or more selected torn various known nutrients, feeds and drugs induing substances 
such as amino acids and derivatives thereof, hydroxy homologous ccfn^ 
fats, vitamins and veterinary drugs. 

[0015] More specfftoally, representative examples are: amino adds such as lysine, methionine, tryptophan and thre- 
onine; amirw acfl derivatives 

chloride; hydroxy homologous compounds of amino adds such as 2-hyc*oxy-4-methytmercapto^ acid and salts 
thereof; natural nutrient powders such as grain powder, feather powto and fish powder; pr^ as casein, maize 

protein and potato protein; cartx>hydM 

functions such as vitamin A, vitamin A acetate, vitamin A peJmitate, vitamin B, thiamine, ttiiamine hydrochloride, ribofla- 
vin, nicotinic add. nicotinamide, calcium pantothenate; choine pantoftenale, pyridoodne hyoVochkrtie, choline Clio- 
ride, cyanocobatamin, biotin, fofcc add, p-anwncbenzoic add, vitamin D2, vitamin D3 and vflamin E; tetracycfine, 
aminoglycoside, macroOde and polyether antbktfcs, anthelmintics such as Neguvon, heiminthicfdes such as ppera- 
zine^ and honnones such as estrogen, sfibestnol, hexestroi, thyroprotein. goHrogen and growth hormone. 
[0016] There is no Imitation to a mefrxxJ of preparing the core containing the biologicaBy active substance. Granu- 
lated, preferably generafly spherical particles are prepared via common granulation, fluidized bed yanulation or agita- 
tion granulation with addHion if necessary, of a thickener or (fluent bases. 
[0017] Representative thickeners ind^ 
sodum carbaxymethyteMro^ 
gun\6oaiumpc>r/aciyateandxar^ 

[0018] Representative cSuent bases include starches, proteins and crystalline celluloses. If further required, calcium 
carbonate, cateium phosphate, talc etc. may be added as a weighting agent to adjust a specif ic gravity. Normally, it is 
preferred to adjust the specific gravity c* the parides coaled wim the protect 

[0019] The protective substance for use in coating the core containing said biotogicatfy active substance may be at 
least one substance selected from tfw group consisting crfharclene hardened animal fats aid 

ois, fatty add esters and phospholipid. 

[0020] Representative hardened vegetable fats and o«s include hardened palm oil, hardened palm tome) ofl, hard- 
ened soy bean oil, hardened rape ol, hardened castor oil and so on. AppfcaHe hardened animal fats and oils include 
hajdened beef tata* hardened lard a^ 

uraled or unsaturated fatty add and glycerin. As the phospholipid, phosphatidyl choine. phosphatidyl serine, phos- 
pha^ etharKriamine. lecffii^ 
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[0021] Tlie enzyme used in the^Baniirwention may be an^ 

coating the core. Examples inckicWpase, phoephofipase and esterase or a mixtire thereof! The enzymes may be of 
any origin as long as they hydrofyse the protective substance and those originated from microorganisms, animate and 
plants may eg. be used. Examples of the miooorgarasms may be Aspergillus, Becfflus, Rttzopue, Seccharomyces. 
v 5 Pseudomonas. Muoor, Canctta and Penirifium. ExempGfied animate are cattle, pigs and so on. Exemplified plants 
Indude coconuts, ricinus seeds, ric^ The amourt of the enzyme used is not Urrited specifically. 

example, fipaserr^ be used in an am^ 
or more but not mor thanl nrillon fat tigestibtlrty unit per 1 gram of the coating layer. 
[0022] The activator of the enzyme used in t^ 

io plants. The actwaior of the enzyrne 

der and pancreas are preferably used There is no limrtation on an amoum thereof used. Rx- example, bHe powder may 
be used in an amount ranging from 0.5 milligrams to 100 mligrams, both inclusive, perl gram of the coating layer. An 
extract from foe pancreas (general name T ancie a Di O "^^us^inanarrKXintr an giig&un0.1 mffipamstolOmB- 
ligrams, both inclusive, per 1 gram of the coating layer. 

is [0023] The enzyme andta tie arilvator^ 

least one protective substance selected torn ftegroip consisting hardened 
tats art ois, glycerines^ of fatty ac^ 

ids. To exhtoit protection in the rumen and the cfssotution in the post-ebomasum <fgestive organs, the enzyme ancVor 
the activator of the enzynw arefe required to be in 
so geousfybe 100 ^m or srnaler. An average p 

lace containing eubstantiafly no enzyme ancto activate of the enzyme. 
{00241 The feed ecKfitive compo st 

biologically active substance is coated using, as a coating substrate, a substance so 
mentioned enzyme and that the outermost surface portkm of the coating 1^ 
26 activate of the enzyme In 

activator of the enzyme" means substantial rx> degradation activ^ 

is expressed in the resident time between the rumen and the abomasum of tie ruminant Thus, this includes a case 
where no a an extremely smaH amount of enzyme ancVor activator of the enzyme ts contained and a case where the 
enzyme andfor fte activator of the enzyme ar^s contained together with an inhfcitor. 
so [0025] Vv^ is indispensable to e^ess enzyme actk^ 
of the sitetrate which is a bask; substance of to 
the btologkrily active substarra 

in the omen by means of preventing the enzyme from contacting with ninenfl^ 
hydrolysis action of the enzvme, 
& stance in the rumen. Accordingly, the thickness of the outermost surface layer may be adjusted depencfng on an 
amount of the enzyme anchor the activator of the enzym* to be actiecl the activity 

ermost surface layer and so oa Typically, the outermost surface layer is defined as an area of four-fifth or less of the 
coating layer from the surface of the particle. 

10026] The particles hi wtich the enzyme remained free from contact with the rumen fluid due to the protective effect 

40 of the cxjtenret surface por^ 

ruminant in the lower cigestive organs at and after duodenum As a result the coating layer disintegrates and the bio- 
logically active substance is cfissofved. The enzyme arxVor the activator of the enzyme contained in the coating layer 
enhance(s) the effects of fie dfcestive enzymes secreted by the ruminant and enhance(s) dsruption of the coating 
tayerasweflas<fesolutk)no*theb 

45 an emulsion stabffizer and en inorga^ 
coatirgouternK>st surface tayw 
100271 Exempted emulstyngageffein^^ 

fatty acids, glycerin esters of fatty acids, sortatan esters of fatty acids, propylene glycol esters of fatty acids, sucrose 
esters of fatty adds, sterol spNngo%*i and derivatives of choic add. 
so 10028] ExempiriedefTKJ^ 

lan,gumghatti,tarayagtfaxanthang 

gum, tara gum, tragacanth gum, furceiaran, putkilan. pectin and locust bean gum. 
[0029] Exemplified inorganic salts inck^ 

bicarbonate and calcium sulfate. In addition, wax and waxes may be added 
66 [0030] The enzyme and/or the activator of the enzyme need rot necessarty be cfisperc 
oncentration gradfent may be generated such that the coating layer has a lower co 
face of the particle and has higher contents at an inner portion closer to the core. 

10031] The feed additive composition for the ruminants according to the present Invention is characterized in that the 
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core containing eaki bttogtcj^pctive substance is coated with said protective suti^Ke. The amount of the protec- 

tive substance coated is prefPRy 88 smafi as posstte to achieve higher contents ome bfotogicaHy active material. 

However, such an amount is required that allows sufficient level of protection of the biologically active substance in the 
, oimenand rt istypicalyprelerr^ parts, by weight of the protective substance relative to 100 parts of 

5 the core containing tfie biologicaly active substance. 

(0032] There Is no specific limitation to a ooating method and coating may be m^ 

processes such asftukfized bed coating, pan coating, mett coating, agitation coating and Gpray coaling. 

[00331 The granulated feed aotftive compo si tion tor the ruminants according to the present fnvertion has a particle 

diameter of 3 mm or smaler but not smaler than 1.0 nm The thictaesstf 
10 to 150 nm, 

[0034] The present invention is o^sabed below 

pies arxi controls. However, the scope of ^ 

[0035] As to the biologically active substance, the di ss o luti on volume of amino acids ki the exarrptes is analyzed 
through tiquid chromatography. 

1$ 

Protection in the Rumen 

[003$] Approximately ig of a prepared sample was introduce into a 300 mi Erlenmey^ into which 200 ml of 
Mc Dougati buffer solution equivalent to rumen fluid was poured and shaken m a ten^^ 
20 shaHng tiie di ssol ut ion volume of the biologicaty active sub st ance was analyzed to calcul at e the protection in the 
rumen. 

[Q037] Mc Dougall buffer solution: a buffer solution obtained by dissolving the following reagents in 1000 ml water. 

Sodium bicarbonate 7.43 g 

25 Di sodium hydrogen phosphate • 12 HaP 7.00 g 
Sodium Chloride 0.34 g 

Potassium Chloride 0.43 g 

M^nesfumOttoride • 6^0 0.10g 
Calcium CNoride 0.05 g 

30 

Dissolution in the Abomasum 

[0038] After completion of the protection test, tie shaken sample was recovered and was foen introduced into a 300 
ml Erlenmeyer flask into which 200 rri of Cterk-Lubs buffer solution equivalent to gastric Juice of tie abomasum was 
35 poured and shaken at a temperature of 39°C for 4 hours. After shaking the dissolution volume of the biologjcalfy active 
sitelance was analyzed to c al cu lat e the protection in the abomasum. 
[0039] Clarfc^jubs buffer solution: a buffer solution obtained by dissolve 

Potasssium Chloride :3.73g 
40 Hydrochloric acid :£1 rrt 

Dissolution in the Small Intestine 

[0040] After completion of the dissolution test in the abomasum, the shaken sarrpte was recovered and was then 
45 irttoducedintoadOOrrJErfen^ 

and shaken at a temperature of 39*C for 7 hours. After shaking the tfssof ution volume of the bioiogicaly active sub- 

stereo was analyzed to calculate the protection hi the small intestine. 

[0041] The total amount of the olssolution rate In tte above mentioned sofcrtto 

abomasum and the dissolution rate in the solution eoufvaJent to the intestine fluid was determined as the dissolution 
so rateinttwpost-abOfTmumolg^stive 
tive organs). 

Examplel: 

55 [0042] 325 g of L-fysine rrK>TK>hydrochk>ride t 172.5 g of talc, 2.5 g of soolum cartxwymetiiyteellulose and 135 g of 
water were fed into a kneader and were kneaded, and cylindrical granules were obtained by using an extruding granu- 
tator having a mesh screen of 1 .5 mm 0. The resultant granules were shaped by using a spherordzer (marumerizer, 
manufactured by Fu| Paudal Co,, Ltd.) to produce generaiy spheric granules. The resultant spherical granules were 
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subjected to a flukfized bed drier^Hbby obtaining cores containing L4ysine mcnohydr^Bride in a particle size dis- 
tribution from 1 mm to 2.5 mm in pPBcie diameter. 

[0043] A protective substance containing 1.68 parts, by weight, of Ljpase A "AMANO" 6 (produced by Amano Phar- 
maceutical Ca. UcL) was cfissotved in 98.32 parts, by weight of hardened beef talow, which was coated on cores In a 
i 5 ratio of 35.8 parts, by weight to 100 parts, by weight, of cores having an average partid diameter of 1.5 mm sieved 
through a screen. Subsequently, 7.2 parts, by weight of cfissotved hardened beef tallow was coated, on 100 parts, by 
weight o* cores. The above mentioned evaluation test was conducted on these coated particles, as a result of which 
the rJssolution rate in tie rumen was 9% and the cfssoMbn rate corresponding to that in the cfgestive organs was 
76%, 

10 

Fyftrrple 2; 

[0044] 1.4 parts, by weight of Mpase A "AMANO" 6 (produced by Amano Pharmaceutical Co. Ltd.) and 5 parts, by 
weight of lecHKn were added to 93.6 parts, by weight c^haidened beef tallow, which were 

is ceding cortpo^tion was prepared In a same manner as in Example 1 and then coated on cores in a ratio of 14.3 parts, 
by weight to 100 parts, by weight of cores having an average partide diameter d 
Subsequently, 5 parts, by weight of lecithin were added to 95 parts, by weight of harctenedb 
mixed and meted The coating composition was coated on cores in a ratio of 28.6 parts, by weight to 100 parts, by 
weight of cores to form the coating's outermost surface layer. The above nrantkw 

20 these coated particles, as a result of which the cSssotution rate in tie rumen was 13% and the cSssotution rate corre- 
spondng to ftat in the digestive organs was 78%. 

Example 3, 

£6 [0045] 1.4 parts, by weight of Mpase A "AMANO" 6 (produced by Amano Pharmaceutical Co., Ltd.), 5 parts, by 
weight of lecftftn and 5 parts, by w 

tallow, which were then mixed and melted. The coating con position was prepared in the same manner as in Example 
1 and coated on cores in a ratio of 21 .5 pals, by weight to 100 parts, by weight of cores having an averse particle 
diameter of 2.00 mm sieved ttvough a screen. Subsequently, 5 parts, by weight of lecithin and 5 parts, by weight of 
so calcium carbonate were added to 90 parts, by weight, erf hardened beef talkw 

coating composition was coated on cores in a ratio of 21 .5 parts, by weight to 100 parts, by weight of cores to form the 
coating's outermost surface layer. The above mentioned evaluation test was conducted on these coated particles, as a 
result of which Ihe dissolution rate in the rumen was 14% arxi the cSssok/ticri rate 
organs was 83%. 

35 

Etonpte 4; 

(0046] 1 .4 parts, by weight of Lipase A "AMANO* 6 (produced by Amano Pharmaceutical Ca. Ltd.) and 5 parts, by 
weight of tecttiin were added to 93.6 parts, by weight, of hardened beef taBow, which were The 

40 coating composition was prepared in the same manner as in Example 1 and coated on cores in a ratio of 9.6 parts, by 
weight to 1 00 parts, by weight of cores having an average particle diameter of 2.36 mm sieved through a screen. Sub- 
sequently, 0.48 parts, by weight of Mpase A "AMANO" 6 (produced by Amano Pharmaceutical Ca, Ltd.} and 5 parts, 
by weight of lecithin were added to 94-52 parts, fty weighted hardened beef tal^ 
The mating composffion was coated on cc^ 

45 5 parts, by weight of lecithin were added to 95 parts, by weight of hardened beef taUow, which were then mixed and 
melted* The resultant coating solution was coated in a ratio of 17.7 parts, by weight to 100 parts, by weight of cores to 
form the coating ^s outermost surface layer. The above mentioned evaluation test was conducted on these coated par- 
ticles, as a result of which the dissolution rate in the rumen was 1 4% and foe cSssotution rate corresponring to that in 
the digestive organs was 80%l 

so 

Fxqrnptofr 

[0047] 1 A parts, by weight of Lipase A "AMANO" 6 (produced by Amano Pharmaceutical Ca , Ltd.) and 5 parts, by 
weight of lecithin were added to 93£ parte, ^ The 
55 coating conpegrtion was prepared in 1 m)d coated on cores in a ratio of 14.3 parts, by 

weight to 100 parts, by weighted cores hav^ Sub- 
sequently, 5 parts, by weight of lecithin and 5 part by weight of xanthan gum were added to 90 parts, by weight of 
hardened bed tallow, which were then mixed and mertecL The coating composition was coated on cores to a ratio of 
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28.6 parts, by weight to 100^^ by weight of com to form the coatings outerm^Artee layer. The above men- 
tioned evaluation test was coraSted on these coated particles, as a result of which OTetfssolufion rate in the rumen 
was 13% and the dissolution rate corresponding to fiat in the digestive organs was 85% 

s Example 6: 

[0048] Cores containing methionine were obtained in the 6ame manner as in Example 1 with 325 g of methionine, 
1 72-5 g of late. ZM g of sodium caiboxymethylcellulose and 100 g of water. 0.5 par^ 

duoed by SIGMA Co.. Ltd.) that was finely ground into an average particle cfameter of 25 microns and 5 parts* by 

10 weight of lecrtftn were added 

coating composition was prepared in the same manner as nExanptol and coated on cores in a ratio of 1^ 
weight to 100 parts, by weight of cores having an average partidedfeurieterof 1^70 mm sieved Sub- 
sequently, 5 parts, by weight of lecithin was added to 95 parts, by weight of hardened beef taftow, which were then 
mixed and melted. The coating c omposition was coated on cores in a ratio of 28.6 parts, by wetyi, to 100 parts, by 

is weight of cores to form the coating's outermost surface layer. The above mentioned evaluation test was conducted on 
these coated particles, as a result of which the (Resolution rate in the rumen was 1 2% and the dissolution rate cone- 
sponcfng to that in the ctigestive organs was 82%. 

Example 7: 

20 

[0049] 2 parts, by weight of lecrfrm were 

mixed and melted. 0.25 parts, fay weight of bie powder (produced by Wato Pure Chemical Ltd.) finely ground into an 
average particle diameter of 30 microns was added and suspended The resultant coating composition was prepared 
in trie same marmw as in Example 1 and coated on cores in a ratio of 17.6 parts, by weight to 100 parts, by weight of 
2$ cores having an average particle diameter of 1.8 mm sieved trwough a screen. Subsequent^, 3 part* by we^Jht of lec- 
ithin were added to 97 parts, by weight of harderted beef tallow, which 

position was coated on cores in a ratio of 15.7 parts, by weight to 100 pails, by weigrtt of cores to form the coating's 
outerrmst surface layer. The abro 

which the dissolution rate in the rumen was 1 4% and the Dissolution rate oorresponcing to that in the digestive organs 
$o was 76%. 

Example 8: 

[0050] 2 parts, by weight of oleic acid were added to 97.7 parts, by weight of hardened beef tanow, which were then 
95 mixed and melted. 0.3 parts, by weight of caJf-parcreatin (produced by SK^A Ca, Ltd) finely ground into an average 
particte diameter of 25 pm was suspertded The re 

Example 1 and coated on cores in a ratio of 18.6 parts, by weight to 100 parts, by weight of cores having an average 
partictodiameterof1.7mmsievedthroughascreen.SU 

parts, by weight of hardened beef tafiow, which were then mixed and melted. The coaling composition was coated on 
40 cores to a rattooM2.4 parts, by weight to 1W 
TTie above menfeor^evaJuattont^ 

inthe mtkat was 12% and the dissolution rate cot le^jondtog to that in the digestive organs was 79%. 
CortfrcLL 

4S 

(0051] A protective substance c^^ 

oeuticaICa, Lid.) (trte same in amount as in Exarnple 1) was drcsofved to 98.6 parts, by weight of h^ 
which was then coated on cores in a ratio of 42.9 parts, by weight to 100 parts, by weight of cores prepared in Example 
1 . The above mentioned evaluation test was conducted on these coated particles, as a result of which the dissolution 
so rate k\ the rumen was 34% and the dissolution rate corresponding to that in the dgesfive organs was 41% 

[0052] 0.48 parts, by weight of Lipase A "AMANO" 6 (produced by Amano Pharmaceutical Ca, Ltd.) (the same 
65 arrx*jnt as in Exarrple 2), 5 parts, ^ 

mixed with 89.52 parts, by weight of hardened beef taJcw. The resultant coating composition was melted and coated 
on cores In a ratio of 42.9 parts, by weight to 100 parts, by weight of cores prepared In Example 2. The above men- 
tioned evaluation test was cxx^ducted on these coated particles, 
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. 5 [00631 42.9 parts, by weight of melted hardened beef talow was coated on the caes to 100 parts, by w 

prepared in Examp* 1. The above mentioned evaluation test was conducted on tfiese coated particles, as a result of 
which the dissolution rate in the rumen was 4% and the dissolution rate corresponding to that in the tfgestive organs 
was 5%. 

[0054] 5 parts, by weight of leciWn were added to 95 parts, by weight of hardened beef taOow, which were then 
mooed and melted. The resultant coating composition was coated on the cores in a ratfo of 42.9 parts, by wei^ 
parts, by weight of the cores prepared in Example 2. The above mentioned evaluation test was conducted on these 
is coated particles, as a resuft erf which fie dissol u tion rate to 
to that in the digestive organs was 20%. 

[0055] The above mentioned results are set forth in Table 1 and Table 2. ft is apparent from Examples 1 . 2, Controls 
1 and 2 that those having no enzyme In to otJtemx>st surface pcrton of tteco 
the rumen and dissolution in the post-abonMBumtfgestiveorgarfe Inadd 
zo compositions set forth in the Examples endentfy have superior dissolution in the post-abomasum cfgestive organs 
romparedwHh cases where rx>OT 
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&5 Effect of the ftrwention 

[0056] Theqyeconfprisingthebiotog^ 

one substance A) selected from the yo^ cons i sting of hard^ 
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fatty ockJ 66t6n> and phospnolip 
the outermost surface portion of 




The composition exhibits excellent effects with respect to protecfon in 

abomasum lower digestive organs due to the actton of the enzyrne andte the active 



1. A granulated feed adcfitive conposrtion for ruminants being composed of a core comprising a biologically active 
substance and a coating which composes a composition comprising at least a substance A) selected from the 
group consisting of hardened vegetable fats arxJoife hardened animal fats and «^ 

jpids, and at least a substance B) selected from the group consisting of (i) an enzyme being capable of hydrotysing 
at least one of said substances A) and (ii) an activator, capable of activati ng an enzyme secreted from a post-abo- 
masum cigestive organ of the ruminant and beirig capable of hydrolystng at least o 
mixture of 0} and (5), wherein 

the outermost surface portion of the coating layer contains no substance B) or contains substance B together 
with an inhibitor. 

2. The feed adcftive compo si tion for ruminants accortfng to Claim 1 characterized in that said substance B) com- 
prises at least one enzyme selected from the group consisting of lipase, phosphoupase, esterase or a mixture 



3. The feed adcftive compo siti on for ruminants according to Claim 1 characterized in that said substance B) com- 
prises at least one activator selected from bile powder and pancreatirt 

4. The feed addftw conposrtion to in that the enzyme 
andfor the activator (substance B) in fie coati ng cxTmposition is in #>e form of a fine powder havi ng a particle diam - 
eterof 100 urn or less. 

PatentansprGche 

1 . QranufiertB Ftmerzusatz-Zusonmensetzung fur Wiederk&uer, die aus einem eine bkriogbch akfive Substanz ent- 
hattenden Kern und e<r>emC*>e^ 

gehfirteten Pfl an zenfett e n und -Olen, gehfirteten tierischen Fetten und Olen, Fettsaureestem und PhospboljpkJen 
bestehenden Qruppe ausgewdhlte Substanz A) und mindestens eine Substanz B) enth&tt, cie aus der aus (i) 
einem Enzyn\ das mindestens eine der SubstanzenA) hydrolysierenkann,^ 

vieren kann, das von einem dem Labmagen nachgetegerten Verdauungsorgan des Wiederi&uers ausgesondert 
wWL und das mindestens eine der Sub s t an zen A) hydrolysieren kann, und einem Qemisch von 0 und (fi) beste- 
henden Qruppe ausgewfthtt ist, 

worin der fiuBerste OberBftchenteU der Cbeizugsschtcht Keine Substanz B) Oder Substanz B) zusammen mrt 
eviem InfrbHor enthdlt 

2. Futterzusatz-Zusammensetzung fur Wiederkauer gemSB Anspruch 1, dadurch gekennzeichnet da6 cKe Substanz 
B) mindestens ein Enzym enthfiK, das aus der aus Lipase, Phosphofipase, Esterase Oder &n Gemisch davon 
bestehenden Gruppe ausgewShft ist 

3. Futterzusatz-Zusammensetaing for Wiederteuer gemaB Anspruch 1 , dadurch gekennzeichnet daB (fie Substanz 
B) mindestens einen Aktivator enthfllt der unter Galenputver und PankreaSn ausgewdhlt ist. 

4. Fiitterzusatz-Ziisammensetnjng fur Wiederkfiuer gem&B einem der Ansprflche 1 bis 3, dadurch gekennzeichnet, 
daBdasEnzymiindfoderder Aktivata^ 

Pufvers mit einem Teicheridurchmesser von 100 pm oder weniger voriiegt 
RevencHcatkHis 

1. Composition d*adcfitif a&nentare granu16e pour r umi n an t s compos6e cTun noyau conpien a ul une substance bio- 
togfcjuement active et (fun enrobagecomp r enartune composite 



Claims 



thereof. 
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dans to groupe consituA 
esters cfBCkte6 o/as et les 




enzyme capable tftiydrotyser au moins une descfites substances A) el 00 un activateur, enable cTactiver une 
enzyme s6cr«6e par un otgane digestif de la parte post-cafilette du ruminant et enable dliydnofyser au moins 
une deedftes substances A) et un melange de fi) et (h), danslaqueHe 

la parte siperficiefle exteme de la couche d'enrobaoe ne corttient pas de substance B) ou content une subs- 
tance B avec in inhbrteur. 

2. ComposSon d'ackfitif afimentaire pour ruminants seton la revencficatkxi 1 , caract6ris6e en ce que lacfite substance 
B) comprend au moins une enzyme choisie dans le groupe constitu6 par la lipase, la phosphotipase, r esterase ou 
undeieursm&angesw 

3. ConposSond^adcMafimentaN 

6) comprend au moins un activateur chotsi parmi la poudre de bil e et ka pancreatine. 

4. Composition cfadefitif afimentaire pour ruminants selon une quelconque des revonefcattons 1 & 3. caractSrisee en 
ce que l enzyme etfou ractrvateur (substa^ 

fine ayartt un dtamtae deparfcules de 100 jon ou moins. 
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